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(57) ABSTRACT 

Novel aryl and heteroaryl sulfonamides are disclosed. The 
sulfonamides, Which are gamma secretase inhibitors, are 
represented by the formula: 

Wherein Ar1 and Ar2 independently represent aryl or het 
eroaryl and Y represents a bond or a —(C(R3)2)1_3 group. 
Also disclosed is a method of inhibiting gamma secretase, 
and a method of treating AlZheimer’s disease using the 
compounds of formula I. 
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NOVEL GAMMA SECRETASE INHIBITORS 

[0001] This patent application claims priority from provi 
sional application, Serial No. 60/310,068 ?led Aug. 3, 2001. 

BACKGROUND 

[0002] WO 00/50391, published Aug. 13, 2000, discloses 
compounds having a sulfonamide moiety that are useful for 
the treatment and prevention of AlZheimer’s Disease and 
other diseases relating to the deposition of amyloid protein. 

[0003] In vieW of the present interest in the treatment or 
prevention of neurodegenerative diseases, such as AlZhe 
imer’s Disease, a Welcome contribution to the art Would be 
compounds for use in such treatment or prevention. This 
invention provides such a contribution. 

SUMMARY OF THE INVENTION 

[0004] This invention provides compounds that are inhibi 
tors (e.g., antagonists) of Gamma Secretase and have the 
formula: 

[0005] or pharmaceutically acceptable salts or solvates 
thereof, Wherein: 

[0006] (A) Ar1 and Ar2 are independently selected 
from aryl or heteroaryl; 

[0007] (B) Y is bond, or Y is a —(C(R3)2)1_3—group; 

[0008] (C) each R1 is independently selected from: 

[0009] (1) —(C1-C6)alkyl; 
[0010] (2) aryl; 
[0011] (3) aryl substituted With one or more sub 

stituents independently selected from: halogen, 
CF3, (C1-C6)alkyl, (C1-C6)alkoXy, OCF3, NH2, or 
CN; 

[0012] (4) heteroaryl; 
[0013] (5) heteroaryl substituted With one or more 

substituents independently selected from: halo 
gen, CF3, (C1-C6)alkyl, (C1-C6)alkoXy, OCF3, 
NH2, or CN; 

[0014] (6) halogen; 

[0015] (7) —CF3; 
[0016] (8) —OCF3; 
[0017] (9) —CN; 

[0018] (10) —NO2; 
[0019] (11) —NH2; 
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[0021] (13) —C(O)N((C1-C6)alkyl)2 Wherein each 
(C1-C6)alkyl group is the same or different; 

[0022] (14) —C(O)N((C1-C6)alkyl)2 Wherein each 
(C1-C6)alkyl group is the same or different, and 
said (C1-C6)alkyl groups taken together With the 
nitrogen to Which they are bound form a ring; 

[0028] (20) —OC(O)(C1-C6)alkyl; 
[0029] (21) —O(C1-C6)alkyl, 
[0030] (22) —Oaryl; or 

[0031] (23) —Oar(C1-C6)alkyl; 
[0032] (D) each R2 is independently selected from: 

[0033] (1) —(C1-C6)alkyl; 
[0034] (2) halogen; 
[0035] (3) —CF3; 
[0036] (4) —OCF3; 
[0037] (5) —CN; 
[0038] (6) —NO2; 
[0039] (7) —NH2; 

[0042] (10) —N(C1-C6alkyl)2 Wherein each CjL-C6 
alkyl substituent is the same or different; 

[0043] (11) —N(C1-C6alkyl)2 Wherein each 
C1-C6alkyl substituent is the same or different, 
and the C1-C6alkyl substituents together With the 
nitrogen atom to Which they are bound form a 
ring; 

[0044] (12) —NHC(O)(C1-C6)alkyl; 
[0045] (13)—NHC(O)O(C1-C6)alkyl; 
[0046] (14)—NHC(O)NH(C1-C6)a1kyl; 
[0047] (15) —NHSO2(C1-C6)alkyl; 

[0048] (16) —OH; 
[0049] (17) —OC(O)(C1-C6)alkyl; 
[0050] (18) —O(C1-C6)alkyl; 
[0051] (19) —Oaryl; 
[0052] (20) —Oar(C1-C6)alkyl; 

[0053] (21) aryl; 
[0054] (22) aryl substituted With one or more sub 

stituents independently selected from: halogen, 
CF3, (C1-C6)alkyl, (C1-C6)alkoXy, OCF3, NH2, or 
C . 

a 
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[0055] (23) heteroaryl; 
[0056] (24) heteroaryl substituted With one or 

more substituents independently selected from: 
halogen, CF3, (C1-C6)alkyl, (C1-C6)alkoXy, 
OCF3, NH2, or CN; 

[0057] (25) a group selected from: 

(8.0) 
O 

(9.0) 
O 

mlgkN/w 
k/ NH, 

(10.0) 
0 

gkN/w 
K/Nw, 

(11.0) 
0 

wqlgkN/? 
do. 

(12.0) 
0 

?‘zgkbg ; 
[0058] (26) —C(O)N((C1-C6)alkyl)2 Wherein each 

alkyl group is independently selected; or 

[0059] (27) —C(O)N((C1-C6)alkyl)2 Wherein each 
alkyl group is independently selected and Wherein 
the alkyl groups taken together With the nitrogen 
atom form a heterocycloalkyl ring; 

[0060] each R3 is independently selected from H 
or —(C1-C3)alkyl; 

[0061] each R4 is independently selected from: 

[0062] (1) —(C1-C3)alkyl; 

[0063] (2) —OH; or 

[0064] (3) —O(C1-C3)alkyl; 
[0065] (G) R5 is selected from: 

[0066] (1) hydrogen; 

[0067] (2) —(C1-C6)alkyl; 

[0068] (3) aryl; 
[0069] (4) heteroaryl; 

Nov. 20, 2003 

[0070] (5) —(Cl-C3)alkylene-O(C1-C3)alkyl; 

[0073] (8) —C(O)(C1-C6)alkyl; 
[0074] (9) —C(O)aryl; 
[0075] (10) —C(O)ar(C1-C3)alkyl; 
[0076] (11) —C(O)heteroaryl; 
[0077] (12) —C(O)heteroar(C1-C3)alkyl; 
[0078] (13) —C(O)O(C1-C6)alkyl; 
[0079] (14) —C(O)NH(C1-C6)a1kyl; 
[0080] (15) —C(O)N((C1-C6)alkyl)2 Wherein each 

C1-C6alkyl group is the same or different; 

[0081] (16) —C(O)N((C1-C6)alkyl)2 Wherein each 
C1-C6alkyl group is the same or different and 
Wherein the C1-C6 alkyl groups taken together 
With the nitrogen to Which they are bound form a 
heterocycloalkyl ring; 

[0082] (17) —C(O)(C1-C3)alkylene-NH(C1 
C3)alkyl; 

[0083] (18) —C(O)(C1-C3)alkylene-N((C1 
C3)alkyl)2 Wherein each alkyl group is indepen 
dently selected; 

[0084] (19) —SO2(C1-C6)alkyl; 
[0085] (20) —SO2NH(C1-C6)alkyl; 
[0086] (21) —SO2N((C1-C6)alkyl)2 Wherein each 

C1-C6 alkyl is the same or different; 

[0087] (22) —SO2N((C1-C6) alkyl)2 Wherein each 
C1-C6alkyl is the same or different, and Wherein 
the C1-C6 alkyl groups taken together With the 
nitrogen to Which they are bound form a hetero 
cycloalkyl ring; or 

[0088] (23) a group of the formula: 

(13.0) 
0 

1 R6 

Iii \N/\/W V 
(13.1) 

0 

[l3 
Iii \N/\ V. 

(14.0) 
0 



US 2003/0216380 A1 

-continued 
(15.0) 

[0089] R6 is —H or —(C1-C6) alkyl; 

[0090] (I) X is selected from: CH2, O, S, SO, $02, or 
N—R7; 

[0091] (J) R7 is selected from: 

[0092] (1) —(C1-C6) alkyl; 
[0093] (2) —(C3-C6)cycloalkyl; 
[0094] (3) —(C1-C3)alkylene-(C3-C6)cycloalkyl; 

[0095] (4) aryl; 
[0096] (5) ar(C1-C3)alkyl; 

[0097] (6) heteroaryl; 
[0098] (7) heteroar(C1-C3)alkyl; 

[0099] (8) —C(O)(C1-C6) alkyl; 
[0100] (9) —C(O)aryl; 
[0101] (10) —C(O)ar(C1-C3)alkyl; 

[0102] (11) —C(O)heteroaryl; 
[0103] (12) —C(O)heteroar(C1-C3)alkyl; 

[0104] (13) —C(O)O(C1-C6) alkyl; 
[0105] (14) —C(O)NH(C1-C6)a1kyl; 

[0106] (15) —C(O)N((C1-C6) alkyl)2 Wherein 
each C1-C6 alkyl group is the same or different; 

[0107] (16) —C(O)N((C1-C6)alkyl)2 Wherein each 
C1-C6alkyl group is the same or different, and the 
C1-C6alkyl groups taken together With the nitro 
gen to Which they are bound form a heterocy 
cloalkyl ring; 

[0108] (17) 
C3)alkyl; 

[0109] (18) —C(O)(C1-C3)alkylene-N((C1 
C3)alkyl)2 Wherein the C1-C3alkyl groups are the 
same or different; or 

[0111] n and p are independently selected from 0 
to 3 to form a 4 to 7 member ring; 

[0112] (L) r is 0 to 3; 

[0113] (M) q is 0 to 3; and 

[0114] (N) t is 0 to 3. 

—C(O)(C1-C3) alkylene-NH(C1 - 

[0115] This invention also provides a pharmaceutical 
composition comprising an effective amount of at least one 
compound of formula I and at least one pharmaceutically 
acceptable carrier. 
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[0116] This invention also provides a method for inhibit 
ing gamma-secretase in a patient in need of such treatment 
comprising administering to said patient an effective amount 
of a compound of formula I. 

[0117] This invention also provides a method of treating 
neurodegenerative diseases in a patient in need of such 
treatment comprising administering to said patient an effec 
tive amount of a compound of formula I. 

[0118] This invention also provides a method of inhibiting 
the deposition of amyloid protein (e.g., beta amyloid) in, on 
or around neurological tissue (e.g., the brain) in a patient in 
need of such treatment comprising administering to said 
patient an effective amount of a compound of formula I. 

[0119] This invention also provides a method of treating 
AlZheimer’s disease in a patient in need of such treatment 
comprising administering to said patient an effective amount 
of a compound of formula I. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0120] As used herein the folloWing terms have the fol 
loWing meanings unless otherWise de?ned: 

[0121] Patient includes both humans and other mammals. 
“Mammal” means humans and other animals. 

[0122] AcOEt: represents ethyl acetate; 

[0123] AcOH: represents acetic acid; 

[0124] alkyl: (including the alkyl portions of alkoxy, 
alkylamino and dialkylamino)—represents straight 
and branched carbon chains and contains from one to 
tWenty carbon atoms, preferably one to siX carbon 
atoms, said alkyl group being optionally substituted 
With one or more (e.g., 1, 2 or 3) substituents 
independently selected from: halogen, —OH, 
—OCH3, —NH2, —NHCH3, or —N(CH3)2; 

[0125] alkylene: represents a —(CH2)m—group 
Wherein m is 1 to 20, generally 1 to 6 and more 
usually 1 to 4, said alkylene group can be optionally 
substituted With one or more (e.g., 1 to 3) substitu 
ents independently selected from: halogen, —OH, 
—OCH3, —NH2, —NHCH3, or —N(CH3)2; 

[0126] 
[0127] aralkyl (arylalkyl): represents an aryl group, 

as de?ned beloW, bound to an alkyl group, as de?ned 
above, Wherein said alkyl group is bound to a mol 
ecule (e.g., a compound of the claimed invention or 
an intermediate to a compound of the invention); 

[0128] ar(C1-C3)alkyl: represents an arylalkyl group 
Wherein said alkyl group has 1 to 3 carbons; 

[0129] aryl: (including the aryl portion of aryloXy, 
aryloXy and aralkyl (i.e., arylalkyl)) represents a 
carbocyclic group containing from 6 to 15 carbon 
atoms and having at least one aromatic ring (e.g., 
phenyl, naphthyl, phenanthryl, tetrahydronaphthyl or 
indanyl), With all available substitutable carbon 
atoms of the carbocyclic group being intended as 
possible points of attachment; said carbocyclic group 
being optionally substituted With one or more (e.g., 
1 to 3) substituents independently selected from: 

ar: represents aryl as de?ned beloW; 
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halo, alkyl, hydroXy, alkoXy, —CN, phenyl, phe 
noXy, —CF3, arnino, alkylarnino, dialkylarnino, aryl 
(provided that if this aryl group is optionally substi 
tuted With one or more aryl groups these latter aryl 
groups are not further substituted With aryl groups), 
aralkoXy (provided that if the aryl moiety of said 
aralkoXy (i.e., arylalkoXy) group is optionally sub 
stituted With one or more aryl groups these latter aryl 
groups are not further substituted With aryl groups), 
aryloXy (provided that if the aryl moiety of said 
aryloXy group is optionally substituted With one or 
more aryl groups these latter aryl groups are not 
further substituted With aryl groups), —S(O)O_2-aryl 
(provided that if the aryl moiety of said —S(O)O_2 
aryl group is optionally substituted With one or more 
aryl groups these latter aryl groups are not further 
substituted With aryl groups), —COOR8 or —NO2; 
Wherein said R8 represents H, alkyl, aryl (provided 
that if said aryl moiety is optionally substituted With 
one or more aryl containing groups these latter aryl 
containing groups are not further substituted With 
aryl containing groups), or aralkyl (e.g., benZyl) 
(provided that if said aryl moiety of said aralkyl 
group is optionally substituted With one or more aryl 
containing groups these latter aryl containing groups 
are not further substituted With aryl containing 
groups); 

[0130] BOC: represents tert-butoXycarbonyl; 

[0131] “Cycloalkyl” represents a non-arornatic ring 
straight or branched system comprising about 3 to 
about 8 carbon atoms. Preferred cycloalkyl rings 
contain about 3 to about 6 ring atorns. Non-lirniting 
examples of suitable straight cycloalkyls include 
cyclopropyl, cyclobutyl, cyclopentyl, cycloheXyl 
and the like; non-limiting examples of suitable 
branched cycloalkyls include 2-rnethylcyclopropyl, 
3-ethylcyclopentyl and the like; 

[0132] “(C1-C3)alkylene-(C3-C6)cycloalkyl” repre 
sents a (C3-C6)cycloalkyl group attached through a 
(C1-C3)alkylene group to a main rnolecule. Non 
lirniting example of a suitable (C1-C3)alkylene-(C3 
C6)cycloalkyl is: 

w 
[0133] —C(O)ar(C1-C3)alkyl: represents a —C(O) 

aralkyl group Wherein the alkyl group has 1 to 3 
carbons; 

[0134] —C(O)heteroar(C1-C3)alkyl: represents a 
—C(O)-heteroaralkyl group Wherein the alkyl group 
has 1 to 3 carbons; 

[0135] —(C(R3)2)1_3—: represents a one to three 
carbon alkylene group Wherein each carbon is 
optionally substituted With the same or different 
(C1-C3)alkyl group; 

[0136] DCE: represents 1,2-dichloroethane; 

[0137] DEAD: represents diethyl aZodicarboXylate; 
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[0138] 
[0139] 
[0140] DMF: represents N,N-dirnethylforrnarnide; 

[0141] EDCI: represents 1-(3-dirnethylarninopro 
pyl)-3-ethyl carbodiirnide hydrochloride; 

DMAP: represents 4-dirnethylarninopyridine; 

DME: represents 1,2-dirnethoXyethane; 

[0142] Et3N: represents triethylarnine; 

[0143] EtZO: represents diethyl ether; 
[0144] EtOAc: represents ethyl acetate; 

[0145] EtOH: represents ethanol; 

[0146] FMOC: represents 9-?uorenylrnethoXycarbo 
nyl; 

[0147] halogen (halo): represents ?uoro, chloro, 
brorno and iodo; 

[0148] heteroaryl: (including the heteroaryl portion 
of heteroarylalkyl) represents a rnonocyclic, bicyclic 
or tricyclic group having at least one heteroatorn 
(e.g., 1, 2 or 3) independently selected from O, S or 
N, said heteroatorn interrupting a carbocyclic ring 
structure and having a suf?cient number of delocal 
iZed pi electrons to provide arornatic character, With 
the aromatic heterocyclic groups preferably contain 
ing from 2 to 14 carbon atoms, e.g., triaZolyl, irni 
daZolyl, thienyl, furanyl, quinolyl, isoquinolyl, ben 
Zofuranyl, benZopyranyl, benZothienyl, thiaZolyl, 
indolyl, naphthyridinyl, pyridyl (e.g., 2-, 3- or 4-py 
ridyl) or pyridyl N-oXide (e.g., 2-, 3- or 4-pyridyl 
N-oXide), Wherein pyridyl N-oXide can be repre 
sented as: 

or , L / LJr/ L / 
N N N 

| | l 
O O' O 

[0149] and With all available substitutable carbon and 
heteroatorns of the cyclic group being intended as possible 
points of attachment, said cyclic group being optionally 
substituted With one or more (e.g., 1, 2 or 3) groups 
independently selected from halo, alkyl, aryl, aralkyl, 
hydroXy, alkoXy, phenoXy, —NO2, —CF3, arnino, alky 
larnino, dialkylarnino, —COOR8 (Wherein R8 is as de?ned 
above), or heteroaryl (provided that if this heteroaryl group, 
as de?ned above, is optionally substituted With one or more 
heteroaryl groups these latter heteroaryl groups are not 
further substituted With heteroaryl groups); 

[0150] heteroaralkyl (heteroarylalkyl): represents a 
heteroaryl group, as de?ned above, bound to an alkyl 
group, as de?ned above, Wherein said alkyl group is 
bound to a molecule (e.g., a compound of the 
claimed invention or an intermediate to a compound 

of the invention); 

[0151] heteroar(C1-C3)alkyl: represents a heteroary 
lalkyl group Wherein the alkyl group has 1 to 3 
carbons; 
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[0152] HOBT: represents 1-hydroxybenZotriaZole; 

[0153] MeOH: represents methanol; 

[0154] —Oar(C1-C6)alkyl: represents a —O-aralkyl 
group Wherein the alkyl group has one to six car 

bons; 

[0155] Ph: represents phenyl; 

[0156] 
[0157] 
[0158] 

[0159] 

[0160] 

PPh3: represents triphenylphosphine; 

TBDMS: represents tert-butyldimethylsilyl; 

TFA: represents tri?uoroacetic acid; 

THF: represents tetrahydrofuran; and 

TLC: represents Thin Layer Chromatography. 

[0161] With reference to the number of moieties (e.g., 
substituents, groups or rings) in a compound, unless other 
Wise de?ned, the phrases “one or more” and “at least one” 
mean that there can be as many moieties as chemical 
permitted, and the determination of the maximum number of 
such moieties is Well Within the knowledge of those skilled 
in the art. For example, “one or more” or “at least one” can 
mean 1 to 6 moieties, and generally 1 to 4 moieties, and 
usually 1 to 3 moieties. 

[0162] The term “effective amount” as used in the meth 
ods and pharmaceutical compositions of this invention 
means a therapeutically effective amount, i.e., an amount 
needed to achieve the desired therapeutic effect. 

[0163] Those skilled in the art Will appreciate that the term 
“neurodegenerative disease” has its commonly accepted 
medical meaning and describes diseases and conditions 
resulting from abnormal function of neurons, including 
neuronal death and abnormal release of neurotransmitters or 
neurotoxic substances. In this instance it also includes all 
diseases resulting from abnormal levels of beta amyloid 
protein. Examples of such diseases include, but are not 
limited to, AlZheimer’s disease, age-related dementia, cere 
bral or systemic amyloidosis, hereditary cerebral hemor 
rhage With amyloidosis, and DoWn’s syndrome. 

[0164] Lines draWn into the ring systems indicate that the 
indicated bond may be attached to any of the substitutable 
ring carbon atoms. 

[0165] Certain compounds of the invention may exist in 
different isomeric (e.g., enantiomers and diastereoisomers) 
forms. The invention contemplates all such isomers both in 
pure form and in admixture, including racemic mixtures. 
Enol forms are also included. 

[0166] The compounds of the invention can be adminis 
tered as racemic mixtures or enantiomerically pure com 
pounds. 

[0167] Certain compounds Will be acidic in nature, eg 
those compounds Which possess a carboxyl or phenolic 
hydroxyl group. These compounds may form pharmaceuti 
cally acceptable salts. Examples of such salts may include 
sodium, potassium, calcium, aluminum, gold and silver 
salts. Also contemplated are salts formed With pharmaceu 
tically acceptable amines such as ammonia, alkyl amines, 
hydroxyalkylamines, N-methylglucamine and the like. 

[0168] Certain basic compounds also form pharmaceuti 
cally acceptable salts, e.g., acid addition salts. For example, 
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the pyrido-nitrogen atoms may form salts With strong acid, 
While compounds having basic substituents such as amino 
groups also form salts With Weaker acids. Examples of 
suitable acids for salt formation are hydrochloric, sulfuric, 
phosphoric, acetic, citric, oxalic, malonic, salicylic, malic, 
fumaric, succinic, ascorbic, maleic, methanesulfonic and 
other mineral and carboxylic acids Well knoWn to those in 
the art. The salts are prepared by contacting the free base 
form With a suf?cient amount of the desired acid to produce 
a salt in the conventional manner. The free base forms may 
be regenerated by treating the salt With a suitable dilute 
aqueous base solution such as dilute aqueous NaOH, potas 
sium carbonate, ammonia and sodium bicarbonate. The free 
base forms differ from their respective salt forms someWhat 
in certain physical properties, such as solubility in polar 
solvents, but the acid and base salts are otherWise equivalent 
to their respective free base forms for purposes of the 
invention. 

[0169] All such acid and base salts are intended to be 
pharmaceutically acceptable salts Within the scope of the 
invention and all acid and base salts are considered equiva 
lent to the free forms of the corresponding compounds for 
purposes of the invention. 

[0170] One embodiment of this invention provides com 
pounds of formula Ia: 

(Ia) 
02 H 

[0171] Wherein all substituents are as de?ned for the 
compounds of formula I. 

[0172] Another embodiment of this invention provides 
compounds of formula Ib: 

(1b) 
02 

— (R4) 

.( T) )1. 

[0173] Wherein all substituents are as de?ned for the 
compounds of formula I. 

[0174] For compounds of formula I (as Well as for com 
pounds of formula Ia or Ib): 

[0175] (1) Ar1 is preferably a 1,4-arylene, most pref 
erably phenyl; 
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[0176] 
OCF3, 

(2) R1 is preferably selected from: halo, CF3, 
—CN, —NO2, —NH2, —NHC(O)(C1 

C6)alkyl, —NHSO2(C1-C6)alkyl, —O(C1-C6)alkyl, 
or substituted aryl; and most preferably selected 
from: 
When R1 is halo, said halo is preferably chloro; 

[0177] 
[0178] 
[0179] 

(3) r is preferably 1; 

(4) t is preferably 0; 

(5) n and p are selected so that preferably a 
3-piperidine, a 4-piperidine or a 3-pyrrolidine ring is 
formed; most preferably a 3-piperidine ring is 
formed; and 

[0180] (6) Y is preferably selected from: a bond or 
rnethylene (i.e., —CH2—). 

[0181] For compounds of formula Ia: 

[0182] 
erably 

[0183] 
[0184] 
[0185] 
[0186] 
[0187] 
[0188] 

(1) Ar2 is preferably a 1,4-arylene, rnost pref 
phenyl; 

(2) R2 is preferably selected from: 

(a) —O(C1-C3)a11<y1, 
(b) —C(O)O(C1-C6)alkyl, 
(c) —C(O)NH(C1-C6)alkyl, 
(d) —C(O)N((C1-C6)a1ky1)2, 
(e) —C(O)N((C1-C6)alkyl)2 Wherein the 

alkyl groups taken together With the nitrogen to 
Which they are bound form a heterocycloalkyl 
ring, 

[0189] 
[0190] 

[0191] 
[0192] 
[0193] 

[0194] 
[0195] 
[0196] 

[0197] 
[0198] 
[0199] 

(f) substituted aryl, or 

(g) substituted heteroaryl; and 

most preferably: 

(a) —C(O)O(C1-C6)alkyl, or 

(b) substituted heteroaryl; and 

more preferably: 4-CO2CH3; 

(3) q is preferably 1; 

(4) R5 is preferably selected from: 

(a) —(Cl-C3)alkylene-(substituted)aryl, 
(b) substituted aryl, 

(c) —(Cl-C3)alkylene-(substituted)het 
eroaryl, 

[0200] 
[0201] 
[0202] 
[0203] 
[0204] 
[0205] 
[0206] 
[0207] 
[0208] 
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[0209] —C(O)N((C1-C6)alkyl)2 Wherein the 
alkyl groups taken together With the nitrogen to 
Which they are bound form a heterocycloalkyl 
ring, 

[0210] (n) 
C3)alkyl, or 

[0211] (o) 
C3)alkyl)2; and 

[0212] 
[0213] (a) —C(O)(C1-C6)alkyl, 
[0214] (b) —C(O)-ar(C1-C3)alkyl, 
[0215] (c) —C(O)-heteroar(C1-C3)alkyl, or 

[0216] (d) —C(O)O(C1-C6)alkyl; and 

[0217] 
[0218] (a) —C(O)-ar(C1-C3)alkyl, or 

[0219] (b) —C(O)-heteroar(C1-C3)alkyl. 
[0220] For compounds of formula Ib: 

[0221] (1) Ar2 is preferably phenyl; 

[0222] (2) R2 is preferably selected from: —O(C1 
C3)alkyl or halogen, and most preferably halogen; 

[0223] (3) R5 is preferably selected from: 

[0224] (a) —(Cl-C3)alkylene-(substituted)aryl, 
[0225] (b) substituted aryl, 

most preferably: 

more preferably: 

[0226] (c) —(Cl-C3)alkylene-(substituted)het 
eroaryl, 

[0227] (d) substituted heteroaryl, 

[0228] (e) —C(O)(C1-C6)alkyl, 

[02301 (g) —C(O)ary1, 
[0231] (h) —C(O)-heteroar(C1-C3)alkyl, 
[0232] —C(O)heteroaryl, 

[0236] —C(O)N((C1-C6)alkyl)2 Wherein the 
alkyl groups taken together With the nitrogen to 
Which they are bound form a heterocycloalkyl 
ring, 

[0237] (n) —C(O)(C1-C3)alkylene-NH(C1 
C3) alkyl, or 

C3)alkyl)2; and 

[0239] most preferably: 

[0240] (a) —C(O)NH(C1-C6)alkyl, 

[0241] (b) —C(O)N((C1-C6)alkyl)2, or 
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[0242] (c) —C(O)N((C1-C6)alkyl)2 wherein the 
alkyl groups taken together With the nitrogen to 
Which they are bound form a heterocycloalkyl 
ring; and 

[0243] 

[0244] 

more preferably: 

still more preferably: 

.4 
' N ' N 

; and still more preferably: 

[0245] Wherein R6 is methyl; and even still more prefer 
ably: 

N 

[0246] Wherein R6 is methyl or hydrogen (yet still more 
preferably hydrogen), and R7 is —(C1-C3)alkyl, —(C1 
C3)alkylene-O—(C1-C3)alkyl, —(C3-C6)cycloalkyl or 
—(C1-C3)alkylene-(C3-C6)cycloalkyl. 

[0247] Representative compounds of the invention include 
but are not limited to the compounds of Examples 1 to 230. 
Preferred compounds of the invention are the compounds of 

Examples 14, 16, 17, 18, 20, 56, 62, 79, 161, 162, 180, 181, 
182, 208, 209, 213, 214, 215, 216, 217, 218, 219 or 220. 

[0248] Compounds of formula I can be prepared by vari 
ous methods Well knoWn to those skilled in the art. For 

example, compounds of formula I can be produced by 
processes knoWn to those skilled in the art using either 
solution phase or solid phase synthesis as shoWn in the 
reaction schemes beloW. 

Scheme 1: Compounds of formula I a 
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[0249] YA represents a bond or —(C(R3)2)1_2. 

[0250] N-Boc mono-protected diamine 1.0 is treated With 
an aldehyde (R2)q—YA—Ar2CHO, optionally in the pres 
ence of a dehydrating agent such as anhydrous magnesium 
sulfate or 4A molecular sieves. The resulting Schiff base is 
treated With a reducing agent such as sodium borohydride in 
an appropriate solvent such as methanol or ethanol, and the 
intermediate amine is reacted With arylsulfonyl chloride 

(R1)I—Ar1SO2Cl in a solvent, such as dichloromethane, and 
in the presence of a base, such as triethylamine, to provide 
sulfonamide intermediate 2.0. This sulfonamide intermedi 
ate 2.0 is treated With an acid such as TFA to remove the 

Boc-protecting group. The resulting amine is further func 
tionaliZed to introduce the group R5 using standard methods 
knoWn to those skilled in the art, such as via reductive 
amination With an appropriate aldehyde or ketone, nucleo 
philic displacement With an alkyl- or aralkyl-halide, amide 
formation With an acyl halide or acid, urea formation With an 

isocyanate or a suitable carbonyl chloride agent, or sulfona 
midation to provide the expected N-aralkylsulfonamide Ia. 
For example Z can be a leaving group such as chloro, bromo, 
iodo, tosylate, mesylate, tri?ate, brosylate, or OH, or RSZ 
together may be an aldehyde, or R5 may be terminated With 
an —NCO moiety. 
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Scheme 2: Compounds of formula I b 

1 l 2 2 . . 

/Ar\ /Z Ar (R )q pyridine 
+ I —> 

— (R4) 

n( )p 
N 

IL. 
(lb) 

[0251] Reaction of arylsulfonyl halide (R1)I—Ar1SO2Z1 
(Where Z=F, Cl or Br) With aniline (R2)q—Ar2NH2 in a 
solvent, such as pyridine, provides sulfonamide 5.0 Which is 
subjected to Mitsunobu condensation With alcohol 6.0 to 
afford N-arylsulfonamide 7.0. The N-benZyl protecting 
group in intermediate 7.0 is then removed under standard 
conditions, such as With l-chloroethyl chloroformate fol 
loWed by methanol, and the resulting amine is further 
functionaliZed as for the end-synthesis of Ia (Scheme 1 
above) to provide the expected N-arylsulfonamide Ib. 
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[0252] Alternative routes using other protecting groups 
than benZyl, such as, but not limited, to Boc, Fmoc or 
TBDMS may be apparent to those skilled in the art. 

[0253] Certain compounds of this invention are prepared 
from other compounds of the invention using Well-known 
functional group transformations such as ester hydrolysis, 
ester formation, amide formation, and reductive alkylation, 
examples of Which are described in the preparations. Start 
ing materials are prepared by knoWn methods and/or meth 
ods described in the examples beloW. 

[0254] Compounds of this invention are exempli?ed by 
the folloWing examples, Which should not be construed as 
limiting the scope of the disclosure. Alternative mechanistic 
pathWays and analogous structures Within the scope of the 
invention may be apparent to those skilled in the art. 

[0255] In the folloWing examples, “HRMS(MH+)” refers 
to the measured high resolution mass of the compound. 
“LCMS(MH+); Rt (min)” refers to the mass and retention 
time as determined by LC-Mass spectrum carried out on an 
Alltech Platinum C8 column (33 mm><7 mm ID, 3 micron 
particle siZe). Elution conditions for LC/MS are as folloWs: 
Solvents: A. Water W/0.05% TFA (v/v); B. Acetonitrile 
W/0.05% TFA (v/v); FloW Rate: 1 mL/min 

Gradient Method: 

Time (min) 

EXAMPLE 1 

[0256] 

0/ 
c1 

[0257] Step 1 

[0258] A mixture of 3-amino-1-N-Boc-piperidine (3.00 g; 
15.0 mmol), methyl 4-formylbenZoate (2.55 g; 15.5 mmol), 
Celite (3 g) and molecular sieves 4 A (4 g) in anhydrous 
methanol Was stirred at room temperature overnight. The 
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reaction Was treated With sodium borohydride (605 mg; 16.0 
mmol) at 0° C., then stirred 3 h at room temperature. The 
?nal mixture Was ?ltered, concentrated and the residue Was 
taken up in 0.1 N aqueous NaOH solution and extracted With 
CH2Cl2. Combined organic layers Were dried over Na2SO4, 
concentrated and the crude Was puri?ed by ?ash chroma 
tography over silica gel (eluting Hexaries/AcOEt 1:1) to 
give 4.46 g (85%) of amine. 

[0259] Step 2 

[0260] A mixture of amine (3.00 g; 8.60 mmol) from Step 
1, 4-chlorobenZenesulfonyl chloride (4.22 g; 20 mmol) and 
Et3N (3.50 ml; 25 mmol) in CHZCl2 (30 ml) Was stirred at 
room temperature for 2 days. The solution Was Washed With 
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0.1 N NaOH aqueous solution then 5% aqueous glacial citric 
acid solution, dried over Na2SO4, concentrated and puri?ed 
on a plug of silica gel (eluting CHZClZ/AcOEt 95:5) to afford 
3.46 g (77%) of product Ia: 1H-NMR (300 MHZ, CDCl3) 
8.01 (d, J=8.2 HZ, 2H), 7.77 (d, J=6.9 HZ, 2H), 7.49 (d, J=7.0 
HZ, 2H), 7.43 (d, J=8.2 HZ, 2H), 4.43 (m, 2H), 3.85-4.05 (m, 
2H), 3.93 (s, 3H), 3.69 (br s, 1H), 2.46 (t, 2H), 1.50-1.70 (m, 
2H), 1.30-1.45 (m, 2H), 1.41 (s, 9H); LCMS (MH+) 523.1, 
Rt=5.56 min. 

[0261] Using procedures similar to those of Example 1, 
the compounds in Table 1 Were prepared. In Table 1, “EX” 

represents “Example”. 

TABLE 1 

LCMS(MH*); 
EX. Structure HRMS(MH+) Rt (min) 

2 465.1614 — 

N 
S/ 

// \\ 
O O 

N 

O)\O 
3 445.2160 — 

S/ N 
// \\ 
O O 

N 

O)\O 
4 _ 461.1; 

5.46 

/O 
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10 

TABLE l-continued 

LCMS(MH*); 
EX. Structure HRMS(MH+) Rt (min) 

5 _ 449.1; 

5.46 

F\@\ N 
S/ 

// \\ 
O O 

N 

CA0 
6 _ 511.1; 

489.2064 

5.71 

557.1; 
5.81 
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TABLE l-continued 
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11 

EX. Structure HRMS(MH*) Rt (min) 

10 

11 

503.2214 — 

519.2173 — 

507.1974 — 
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TABLE l-continued 

HRMS(MH*) Rt (min) Structure EX. 

615.1; 
5 71 

567 1161 

557.1945 

0 

o 

o o 

o + 

o o 

N 

N N 

o 

o o 

N N/ O 

N \ 

o \ 

{A /5\0 s?o 

/O ?o 

F 

m I F 

F 

2 3 4 1 1 1 
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TABLE l-continued 

HRMS(MH*) Rt (min) Structure EX. 

545.1; 
5.86 

15 

573.1886 16 

534.1909 17 
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14 

TABLE l-continued 

HRMS(MH*) Rt (min) Structure EX. 

514.2018 18 

19 581.1; 
5.81 

565.2364 20 

O 
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TABLE l-continued 
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17 

EX. Structure HRMS(MH*) Rt (min) 

28 

29 

— 545.1; 

5.66 

_ 518.1; 

4.91 

_ 519.1; 

5.71 
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TABLE l-continued 

HRMS(MH*) Rt (min) Structure EX. 

530.1; 
5.26 

31 

491.1; 
5.36 

32 

506.1; 
5.36 

33 






























































































































